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, Bushnell-Kutzko $[1|$ $GL(N, F)$
simple type $F$ $G$ .
$G$ simple type , “self-dual’
. self-dual simple type , Moeglin-Tadi\v{c} [10]
$G$ 2
.
, Stevens [12] , Blondel [4, 5], Goldberg-





$F$ ( ) $x\mapsto\overline{x}$ 2
, $F_{0}$ $F$ . $0_{F}$ $\mathfrak{p}_{F}$
$F$ .
$\epsilon\in\{\pm 1\}$ . $(V_{0}, h_{0})$ $(V’, h’)$ $F$ $\epsilon$-Hermite
, , $\dim_{F}(V’)=2N(N\geq 2)$ , (regular)
.
$V=V_{0}\oplus V’,$ $h=h_{0}\perp h’$ .
. , $V_{0}=(0)$ .
$G^{+}$ (V, h) unitary , $G$ $G^{+}$
( $F_{0}$- ) .
A: $\mathbb{Z}arrow$ { $0_{F}$-lattices in $V$ } $V$ ‘ $0_{F}$-lattice sequence’
, $($ [3, (2.1)] $)$ :
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(1) $n\geq m\Rightarrow\Lambda(n)\subset\Lambda(m)$ ;
(2) $\Lambda(n+e)=\mathfrak{p}_{F}\Lambda(n),$ $(n\in \mathbb{Z})$ $e=e(\Lambda)$ .
lattice sequence $\Lambda$ (self-dual’ , $n$ ,
A $(n)$ : $=\{v\in V|h(v$ , A $(n))\subset \mathfrak{p}_{F}\}=$ A$(d-n)$
$d$ .
$0_{F}$-lattice sequence $\Lambda$ , $A=$ End$F(V)$
$\{a_{n}(\Lambda)\}_{n\in^{r-}}.- J$
$a_{n}(\Lambda)=\{x\in A|x\Lambda(m)\subset\Lambda(m+n), m\in \mathbb{Z}\},$ $(n\in \mathbb{Z})$
. A seff-dual , $G$
$P(\Lambda)$ $\{P_{n}(\Lambda)\}_{n\geq 1}$
$P(\Lambda)=G\cap a_{0}(\Lambda),$ $P_{n}(\Lambda)=G\cap(1+a_{n}(\Lambda)),$ $(n\geq 1)$
.
3 Skew semisimple strata
$V$ $0_{F}$-lattice sequence $\Lambda,$ $n\geq r\geq 0$ $n,$ $r$ ,
$b\in a_{-n}(\Lambda)$ $A=$ End$F(V)$ 4 $[\Lambda,$ $n,$ $r,$ $b]$ $A$
‘stratum’ $($ [3, (3. 1)] $)$ . stratum $[\Lambda, n, r, b]$ ‘skew’ , $\Lambda$
self-dual , $b\in a_{-n}(\Lambda)$ $G$ Lie .
stratum$[\Lambda, n, r, \beta]$ ‘simple’ :
(1) $\beta$ $E=F[\beta]$ ;
(2) $E\subset A$ $V$ $E$- , A $0_{E^{-}}$
lattice sequence ;
(3) $\beta\in a_{-n}(\Lambda)\backslash a_{-n+1}(\Lambda)$ ;
(4) $k_{0}(\beta,\Lambda)<-r$ ,
, $k_{0}(\beta, \Lambda)$ . , [11, 12]
.
$n=r$ $b=0$ , stratum $[\Lambda, n, r, b]$ ‘null’ .
$[\Lambda, n, r, \beta]$ $A$ stratum , $V=\oplus_{i=1}^{\ell}V^{i}$ F-
$V$ . $V=\oplus_{i=1}^{\ell}V^{i}$ $[\Lambda, n, r, \beta]$
[splitting’
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A $(k)= \bigoplus_{i=1}^{p}\Lambda^{i}(k)(k\in \mathbb{Z}),$ $\beta=\sum_{i=1}^{p}\beta_{i}$ ,
. , $i$ , $\Lambda^{i}(k)=\Lambda(k)\cap V^{i}(k\in \mathbb{Z})$ ,
$\oplus_{j\neq i}V^{j}$ 1: $Varrow V^{i}$ , $\beta_{i}=1^{i}\beta 1^{i}$
.
1. ([11, 3.2]). , $A$ stratum $[\Lambda, n, r, \beta]$
‘semisimple’ : null , $\beta\in a_{-n}(\Lambda)\backslash \alpha_{-n+1}(\Lambda)$
, splitting $V=\oplus_{i=1}^{\ell}V^{i}$ :
(1) $1\leq i\leq\ell$ , $[\Lambda^{i}, q_{i}, r, \beta_{i}]$ $A^{i}=$ End$F(V^{i})$ simple
iiull , , $\beta_{i}=0$ , $q_{i}=r$ , ,
$(\mathcal{B}_{i}\in a_{-q_{i}}(\Lambda)\backslash \alpha_{-q_{i}+1}(\Lambda)$ ;
(2) $1\leq i,j\leq\ell,$ $i\neq j$ , stratum $[\Lambda^{i}\oplus\Lambda^{j}, q, r, \beta_{i}+\beta_{j}]$ simple
stratum null stratum , , $q= \max\{q_{i}, q_{j}\}$ .
simple type , Stevens [12] $A$
skew semisimple stratum $[\Lambda, n, 0, \beta]$ .
( 1) $[\Lambda, n, 0, \beta]$ $A$ skew
semisimple stratum :
(1) $\beta=\beta^{0}+\beta’$ , , $\beta^{0}$ End$F(V_{0})$ , $\beta’\neq 0$
End$F(V’)$ , $E^{0}=F[\beta^{0}],$ $E’=F[\beta’]$ ,
$E=F[\beta]=E^{0}\oplus E’$
. , $\beta^{0}=0$ $\beta^{0}=\beta$ . , $E^{0}$
, $\beta^{0}$ $\beta’$ ;
(2) $E^{0}\oplus E$’- $V=V_{0}\oplus V’$ , $\Lambda$ self-dual $0_{E^{0}}\oplus 0_{E^{J-}}$
lattice sequence
$\Lambda(k)=\Lambda_{0}^{A1}(k)\oplus\Lambda’(k),$ $(k\in \mathbb{Z})$
. , $0_{E}0\oplus 0_{E’}$ $E=E^{0}\oplus E’$ .
(3) $Farrow|ffl$ $V_{0}$ $\beta^{0}$ ,
$V_{0}= \sum_{i=1}^{\ell}V^{i},$ $\beta^{0}=\sum_{i=1}^{\ell}\beta_{i}$
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. . $\beta_{i}^{0}$ End$F(V_{0}^{i})$ . $E_{i}=F[\beta_{i}^{0}]$
) $E^{0}=\oplus_{i}$ ;
(4) $\Lambda^{(0)}=\Lambda_{0}^{\Lambda I}$ self-dual $0_{E^{0}}$-lattice sequence
$\Lambda^{(0)}(k)=\bigoplus_{i=1}^{\ell}\Lambda^{i}(k),$ $(k\in \mathbb{Z})$
. $B^{0}$ End$F(V_{0})$ $\beta^{0}$ .
, $b_{0}(\Lambda^{(0)})$ $:=a_{0}(\Lambda^{(0)})\cap B^{0}$ $B^{0}$ self-dual oEo $arrow$
,
(5) $V’$ , $m$ $f$ , $V’$ $\dim_{E^{l}}(W^{(j)})=f$
$E$’-
$V’= \bigoplus_{j=-m,j\neq 0}^{m}W^{(j\rangle}$ .
. , $2N=f[E’:F]m$ ;
(6) $\Lambda’$ $A’=$ End$F(V’)$ self-dual $0_{E’}$ -lattice sequence





. , bo $(\Lambda’),$ $b_{1}(\lambda’)$ (4) ,
$E’$ $k_{E^{l=}}o_{E’}/\mathfrak{p}_{E’}$ $f$
(7) bo $(\Lambda^{\prime M})$ $b_{0}(\Lambda‘)$ End$F(V’)$ $\beta’$
self-dual $0_{E^{z}}$ - $V$ ‘ self-dual $0_{E}/$ -lattice se-
quence $\Lambda^{\prime M}$ ;
(8) $V^{l+1}=V’,$ $\beta^{\ell+1}=\beta’$ , $\Lambda^{\ell+1}=\Lambda’$ . (3), (4)
$V= \bigoplus_{i=1}^{\ell+1}V^{i},$ $\beta=\bigoplus_{i=1}^{\ell+1}\beta^{i}$ , A $= \bigoplus_{i=1}^{\ell+1}\Lambda^{i}$
$[A. n, 0,\beta]$ splitting ;
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(9) , $j\neq 0$ , Hermite $W^{(j)}$
$\oplus_{k\neq-j}W^{(k)}$ .
3.1. 1 $A$ skew semisimple stratum $[\Lambda, n, 0, \beta]$
.
. stratum , $C$ $G$ [4, 5] [8] ,
[6] , [9] .
4 Simple types
$[\Lambda, n, 0, \beta]$ 1 $A$ skew semisimple stratum
.
$[\Lambda, n, 0, \beta]$ , $G$ 3
$H^{1}(\beta,\Lambda)\subset J^{1}(\beta, \Lambda)\subset J(\beta, \Lambda)$
([11, 3.2] ), $G$ Levi
$M= Stab(\bigoplus_{j=-m}^{m}W^{(j)})\cap G\simeq G_{0}\cross GL(N/m, F)^{xm}$ ,
. , $G_{0}$ $(V_{0}, h_{0})$ isometry . $M$ Levi
, unipotent $U$ $G$
parabolic $P$ . $P=MU$ . $P^{-}=MU^{-}$ $P$
$M$ opposite .
( 2) $H^{1}(\beta, \Lambda),$ $J^{1}(\beta, \Lambda)$ , $J(\beta, \Lambda)$ $(M, P)$
: $\mathcal{G}$ 1 ,
$\mathcal{G}=(\mathcal{G}\cap U^{-}).(\mathcal{G}\cap M).(\mathcal{G}\cap U)$
, [9, Proposition 6.3] 1 2 $A$
$[\Lambda, n, 0, \beta]$ ([12, Corollary 5.10] ).
$[\Lambda, n, 0,.\beta]$ 1 2 .
[11, Definition 3.13] , $\theta$ $H^{1}(\beta, \Lambda)$ ‘skew semisimple
’ . 2 $H_{P}^{1}:=H^{1}(\beta, \Lambda)(J^{1}(\beta, \Lambda)\cap U)$ $G$
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, $\theta$ 1 $(\beta, A)\cap P$ $H_{P}^{1}$ . $\theta_{P}$
.
2 , $H_{P}^{1}$ $G$ 2
$J_{P}^{1}:=H^{1}(\beta,\Lambda)(J^{1}(\beta,\Lambda)\cap P),$ $J_{P}:=H^{1}(\beta,\Lambda)(J(\beta,\Lambda)\cap P)$
.
4.1. .
(1) $\theta_{P}$ $J_{P}^{1}$ $\eta_{P}$ ,
(2) $\eta_{P}$ $J_{P}$ $\kappa_{P}$
, $\kappa_{P}$ [1 $2_{;}$ Definition4.5] $J=J(\beta, \Lambda)$
$’\beta$-extension’ $\kappa$ .
. (1) [12, Lemma 5.12], (2) [12, Lemma 6.1]
.
$J_{P}/J_{P}^{1}$ , :
$J_{P}/J_{P}^{1}\simeq J(\beta,\Lambda)/J^{1}(\beta,\Lambda)\simeq\overline{G}_{0}\cross GL(f, k_{E’})^{\cross m}$
, $G_{0}$ , $\overline{G}_{0}\simeq J(\beta^{0}, \Lambda_{0}^{M})/J^{1}(\beta^{0}, \Lambda_{0}^{M})$ ( [11, 32]
), $\overline{G}_{0}$ unitary .





$\overline{G}_{0},$ $GL(f, k_{E’})$ .
4.1 $\kappa_{P}$ $\tau$ , $J_{P}$
$\lambda_{P}=\kappa_{P}\otimes\tau$.
. , .
4.2. $J_{P}$ $\lambda_{P}$ :
197
(1) $\tilde{J}(\beta’, \Lambda^{(j)})$ 1 $(\Lambda^{(j)}, \beta’)$ $GL(N/m, F)$
([1, (3. 1)] ),
$J_{P} \cap M\simeq J(\beta^{0},\Lambda_{0}^{\Lambda I})\cross\prod_{j=1}^{m}\tilde{J}(\beta’, \Lambda^{(j)})$,
(2) $\lambda_{P}|(J_{P}\cap M)\simeq\lambda_{0}^{\Lambda I}\otimes\bigotimes_{j=1}^{m}\tilde{\lambda}^{(j)}$ ,
(3) $\lambda_{0}^{\Lambda I}$ $\tilde{\lambda}^{(j)}$ $G_{0}$ $GL(N/m, F)$ ‘maximal simple type
([1, $(6.2)J,$ $[12$, Definition 6. $17J$ ).
. [ $12_{:}$ Lemma 6.1, Proposition 6.3] . ([9, Proposi-
tions 7.2, 8.3] ).







, $GL(N, F)$ $[$ 1, (5.10.10) $(a)]$ $G$
.
4.3. . $(J_{P}, \lambda_{P})$ $[\Lambda, n, 0, \beta]$




(2) $(J_{P}, \lambda_{P})$ Bushnell-Kuztko $([2J)$ $G$ type .




$M$ supercuspidal $\pi_{M}$ G-cover . ,
$\nu=|\det|_{F}$ $GL(N/m, F)$ .
(3) $G$ $\pi$ $\lambda_{P}$ ,
$\pi_{cusp}\cross\prod_{j=1}^{m}\nu^{x_{j}}\rho=i_{P}^{G}(\pi_{M})$
G- . , $i_{P}^{G}$ induction functor
.
. [9, Proposition 9.2, Theorem 10.3] .
5 Self-dual simple types
$M=G_{0} \cross\prod_{j=1}^{m}\tilde{G}^{(j)}=G_{0}\cross GL(N/m, F)^{xm}$ .
.
[12, 6.2] , $j,$ $1\leq i\leq m$ , $\beta$ $G$ $G_{E}=$




3. $G$ simple type $(J_{P}, \lambda_{P})$ ‘self-dual’ , 2
$\overline{\tilde{\tau}}^{(j)}$
$\overline{\tilde{\tau}}^{(j)}\simeq\overline{\tilde{\tau}}^{(j)}\circ\overline{\sigma}_{j},$ $(1\leq j\leq m)$
.
$\pi$ G$L(N/m, F)$ , $\pi^{\vee}$ (contragra-
dient) . $GL(N/m, F)$ $\pi^{*}$ :
$\pi^{*}(g)=\pi^{\vee}(\overline{g})(g\in GL(N/m, F))$
, $\overline{g}$ $g$ $Gal(F/F_{0})$- . $g=\overline{g}$ .
$\pi$ $\pi^{*}\simeq\pi$ , ‘ $F/F_{0^{-}}self$-dual’ ([10] ).
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5.1. $(J_{P}, \lambda_{P})$ $G$ self-dual simple type . ,
(1) 4.2 $\tilde{\lambda}^{(j)}$
$\tilde{\lambda}^{(j)}0\sigma_{j}\simeq\tilde{\lambda}^{(j)},$ $(1\leq j\leq m)$
.
(2) $G$ $\pi$ $\lambda_{P}$ ,
$\pi_{cusp}\cross\prod_{j=1}^{m}\nu^{x_{j}}\rho$
$G$ - . , $\pi_{\sigma usp}$ $G_{0}$ supercuspidal
, $\rho$ $GL(N/m, F)$ $F/F_{0^{-}}self$-dual supercuspidal
, $x_{1},$ $\cdots,$ $x_{m}$ .
. [9, Theorem 10.3] .
6 Discrete series
Moeglin-Tadi\v{c} [10] , (BA) , $G$
2 . (BA) 5
$\pi_{cusp}\cross\rho\nu^{x}$ $x$ .
2 ‘admissible triples’
. 3 (Jord, $\pi_{cusp},$ $\epsilon$ ) ,
:
(1) Jord $F$ (1 ) supercuspidal
.
.
(2) $\pi_{cusp}$ $G$ $G_{0}$ supercuspidal
.












$\delta(\rho, x, y)$ . $GL((x-y+1)N/m, F)$ .
$\pi_{cusp}$ $G_{0}$ supercuspidal , $\rho_{1}$ , $\cdot\cdot\cdot$ , $\rho_{k}$ $GL(N/m)$
$F/F_{0^{-}}self$-dual supercuspidal . , [10,




. , $\tau_{1},$ $\cdots,$ $\tau_{m}$ $\bigcup_{i=1}^{k}\nu^{k^{-}}\rho_{i}$ .
6.2. $(J_{P}, \lambda_{P})$ $G$ self-dual simple type , $(\pi, \mathcal{V})$ $G$
2 . 4.3 $\{\nu^{x_{1}}\rho, \cdot \cdot. \nu^{x_{m}}\rho, \pi_{cusp}\}$
, $\{\nu^{x_{1}}\rho, \cdots, \nu^{x_{m}}\rho\}$ $\nu^{\overline{i}}\overline{x}$ -
$\{\nu^{y_{1}}\rho, \cdots, \nu^{y_{r}}\rho\}$
. , 1 $y_{i}$ $0$ , .
, .
(1) $\pi$ $\lambda_{P}$ ;
(2) $\pi\in \mathcal{D}_{m}(\nu^{y_{1}}\rho, \cdots, \nu^{y_{r}}\rho;\pi_{cusp})$ .
6.3. 6.2 . $\{\nu^{x_{1}}\rho, \cdots, \nu^{x_{m}}\rho\}$
$\nu$
$\rho$ , $\pi$ $\lambda_{P}$ , $\pi$
$\Pi=\pi_{cusp}\cross\prod_{i=1}^{k}\delta(\rho, (a_{i}-1)/2, (a_{i,-}+1)/2)$
$\cross$ $\prod_{j=1}^{r}\delta(\rho, (b_{r-j+1}-1)/2, -(b_{r-j+1,-}-1)/2)$ .
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. ,
$\{a_{1,-}, a_{1}, \cdots , a_{k,-}, a_{k}, b_{1,-}, b_{1}, \cdots , b_{r,-}, b_{r}\}$ ,
: $i,j$ ,
$a_{i.-}\leq a_{i},$ $b_{j,-}<b_{j},$ $a_{i,-}-a_{i},$ $b_{j,-}-b_{j}\in 2\mathbb{N}$ ,
$\sum_{i=1}^{k}(a_{i}-a_{i,-})+\sum_{j=1}^{r}(b_{j,-}+b_{j})=2m$
.
62 63 , [9]
.
, $G$ , self-dual simple
type $(J_{P}, \lambda_{P})$ $G$ , (
) $[$7$]$ $G_{1arrow}=Sp(m, \mathbb{C})$ exotic
$G_{1_{\vee}^{-}}$- .
.
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